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(57)Abstract 

PROBLEM TO BE SOLVED: To synthesize a natural 
voice close to a human voice having various expressions 
such as emotional expressions. 

SOLUTION: In a voice synthesis device 200. a natural 
metrical data dictionary of a natural metrical data 
dictionary storing part 213 preregisters various words or 
sentences and their natural metrical data. As for a part 
registered in the natural metrical data dictionary, 
corresponding natural metrical data is selected as a 
result of language processing of an inputted text, and a 
metrical data adjusting part 222 adjusts a parameter on 
the basis of phoneme piece data of a phoneme piece 
storing part 223. Meanwhile, as to a part unregistered in 
the natural metrical data dictionary, a voice symbol 
generating part 214 generates a voice symbol string, and 
a metrical data generating part 221 subsequently 
generates metrical data. Then, a waveform generating 
part 224 connects needed phoneme piece data on the 
basis of the metrical data and the natural metrical data 
to generate voice waveform data. 



as m 




http://www19-ipdl.inpit.gojp/PA1 /result/detail/main/wAAA5Ha4oeDA41 5271 1 72.. 



2010/06/18 



<i»H*BM«Mr (J p) (12) i& ^| 4$ BT ^ ^ (A) 



#BR2003 -271172 
(P2003 -271172A) 
(43) &if! 0 ¥«15¥ 9 ^ 25 B (2003. 9. 25) 



(51) IntCl. 7 

G 1 0 L 13/08 
A 6 3 H 5/00 
11/00 
G 1 0 L 13/00 
13/06 



?-73-r(##) 

C 2 C 1 5 0 
Z 5D 0 4 5 
H 
J 
Q 

■WMI<D»41 OL (^ 19 H) ««K«< 



F I 

A 6 3 H 5/00 
11/00 

Gl OL 3/00 



(21) tHK## ftIB2002 -73384(P2002-73384) 

(22) (USB Jp*£14#3fll5B(2002.3.15) 



(7DWWA 000002185 

3BWB»;ilB**/»l6TB 7 #35^ 
(72)&W# R-GB 

(72)f5W* Ul« «^ 

m#«aill^tS.JII 6TB 7*35^ V- 

(74)tt«A 100067736 

#a± * (*V2*) 



(54) 0Me«M (WW* ******* *n*?A*M!*W* JWKn* y « 



ah«; 



(57) [g£jl 




(2) 



g «s«#x - * * Hal*? a *p & aw** sm?^- * 

JURIST .-a-*-, 

mjst&&m tarn?- * zKi&tztm?- * ft 

Sfc8gW) g ^Wtf-x- * tfEli* tit 33 0 , 
±ES«i»»x-f^XST?ii, ±!2*M.»ogM 



10 



20 



,4 : — ^ 



±f2«#i«M± was** 5ft 



^2 00 3-2 7 1 1 7 2 

2 

Jifig^^xeT-li, ^HS£&©±ESK»x-*<o 

±E/ ks-^t, ±ta a«saa#-r- * ©±e 

Afl2nfcx**h£««Tb, ^x*xhf£±Em 
£ic #j£-r 5 g * * ±EE«^a^ & s*?-r 

B^at. „, 
*^-r 5 e^^s * *■ s c h ^ m h * * ™ 

ffl^a^© s jaw*?*- * # sts* tir * 0 , 
±12 g «5«#t - 2 fea^at*. ±ia*aamo g km 

*a«-r5iif:*«f«i:i-5»««i \ 



nmm 1 3 1 ±Mmmm<» g «s«#x- * a. a 



30 



g^Siift"?' - ££>^-7;*— ££8!£LT» ±s2B^ : &'n 



[11*317] 



±12* 



BP 



5, 



40 



7 S2«0^ a 



[»*S16] ±f2H^£/£?a^ 



[|f*«17] ±I2121f-?atC». PI-aiBKWLT 

±12 g jfs«*r- * twssmm> g ^at 



(3) 



£> ft 46 © 7 a y -5 A t ; £> o T , 

h<DWB^J£ft^S^92^ Jff ^ Xg ^ 
IIBg «S»»r- * X«±IB»»t- * CSo^T e 

±se«{»»7 f -**jciisT»i, ±tBMisi©g*$ 20 
m^ff- * 6, ipnttr. * o Tigs* tifc 1 a 

^7b «2 n S c t *«« t -T 5»5R« 1 8 aa*© in 

2 0 1 imsMs&vnmmr- 2 it. m 
ts. 5 a^©ffit* xii + + 5 £ * £ at" t © -e $> 3 c t & 
wafc-rsaraasi 9 fatsos y^i,,, 
[wi 2 1 1 ±£gj*£jsig-e«, '>* < fc fe 11 

££2 C i: i: -r « 1 8 y n ? 

— ^ 30 



#[12 0 0 3-2 7 1 1 7 2 
4 

Sft46t0^^7i,*W^nft3y^^-^^^^ 

£iaii3W e> a § «w»t*- * skis t * 



[|S*JS2 3] ±|B^^lOTi^^^ tcffl 

* tfwsa c t fc^a t -r 2 2 ta«©7n 

±sb g jss«H*r- * itfurett. ±fa«M«© § « 
git^^- * ^ a«*j«i««K £ o Tfit^s nft 1 8 

±|B , < 9 * _ * icatJv ^ , ita g * ©±1B 

, < 9 ^ _ * ^ n S d t t f SIS** 2 2 IB 



IIB^^K^J^ SR»r - *-ef*ja-r-»«#-r- 
fiK!Si:> , „ _ ,. 

^^-ra^^is^^^acii^mt-ra^ 

a ^77 AA S !B® 5 txftlBS^o 

[=|*« 2 7 ] ItBffil&ffiSO g»gH#7— * » 
[fi^ffl 2 8 3 ±E^^J«lST?t±. '>* < ^ *± 

2 8 ae«©E»»H*. ^^^^ ffi 

[^30] ±E«^^«xgn?tt, as^jak-ffl 

lib g«as»r - * « ±.immsm<om 
gm?- * & p, , awMttPffl « * o t«3£« nfc 1 a 

±i3H«x- * tiFjaxe-eB, mmmmmuKm-i 

l^T IIBIIP f - ^ © I IB/ w ^ - * * s 'ii?s s n, 

±eins^ai8Ttt, ^isMt^±SBi*#x- * © 

±8B/ ^ / _ ^ t cSo*v ±ta g «an#-r - * © ±3B 

^7^^«MCtatWSEMJS2 81B 
«©IBii«^o ^ 35t ... fc 



(4) 



snr^aEti^a^ _ 

lis -ris 3 3 ] ±ffitES#©£ w\ p-aset j* lt 
is^am© s jki»»7*- * ft ws nr o . 
tie g fmm?- * s« . ±KS»a js© § 



#12003-27 1 172 
6 

[1**314 1] ±l2f2H#a£«, R-«8BK»LT 

ittscSM© SMtr- * # tet§s nt fc o , 
£0 0 0 1 ] ± ^ 



ft i,ffl«©i«'rsxti^ + 5 ? * *» * c fc * 
i:ia^if^f-*;i/©ffi««M^f'JS'J-r?.«««ffiw^J*a 

fc£:S ^icfiyL 

80S nfcSSWttMHlHBl?* set *ftia f a i« 3 
3f2«©atf-y bSSo 

3 6 ] ±SHMRIMW*»** ±Er b h. 

im^nrc * yofltace* a c fc * -r so 

3 3fi|On*9 bSKo 

±fB«2W£t-f2tis n-r^ft^if 

[»#*3 8] ±E^^ 
g^»^r-^©^7^-^^^* bT - ±E^p>«r 
fiX-T 5 c ^fSS t f S 3 2 E«© o # 'V b S 

«FSfiR^a© / >ft< fct \-o-e&zz 

» f 5 C t &¥f®L t * 5 lfl*3S 3 9 IS«© a # v b 



±E^^^a«. '>ft<tfc±!2 



bJ fcv^o a^iltcfc^TD^'-v b*^St^46fc© 
ti, 1 9 6 0^*^^'$^ ^©^<ti, I»K 

felt a as^m© a »<t • m Mtm z a w 1 1 rc ^ 

iV-^J^Bio^y b^F©^*ffia#-y b (Industri 
al Robot) TSofCo 

[0003] fBfi-ett. Affl©^-bt— tLXZiiSZ 

ilffiic fcnt a AWffi® *i St a d # b ©P^«* N 
stfesnri*^. c©j;5ft*fflD*-y b«, mmm^ 

T, IB^tciHItOffliitrcAH, Xfift^aW*^©* 

fficDJ; -5 1 4 S*ff©»^©#ft^ A-XAV^©«lff 
fcfltbfc r^'ybSJ a#9K 2SBit^T 

^>Sntc rAKSJ Xtt ^KfSBi a#-yb (Huma 
noid Robot) «©otf-y bSB«. ttE^fflft*^ 

[0 0 0 4] tn^Dtby bSBti> SPlfflO^-y b 

40 fctt$$LT, iy?-t^y^htt«SLfti^ f i 

[0005] c©gttwt«)ff-r?.n#-y baa^ffl^ 

F,nSAl« (A 1 : artificial intelligence) tt, 
KSg • fJ»rt?©aW4»fi6*AXWK*SL/ct>©-e* 
0 ^6t^'IS^ABl^©«^^tAXWC*il-r?.il 
tW^T^So c<D<fc?*AX3B(!BO^a5^oa 

50 n^at tT©^wft*^a^*wft«^a^ 



(5) 



[000 6] 



[0 0 0 7] ddT, ffi^OXj&fcfiBfc*- ISq«« 



a, eat* 3 * 



[0 0 0 9] 

^X ±K^Xb©WB^*^ u ±sB^^gH 

j-eai^- * KatJii § c k t 

[ooio] ccx\ ±CE*?acB, WI-*aSkW 
* sit SIRE ±^Sa«m» g «S»»5*- 

* p, > mmmmt a ■? xmt nft i as** as? 

[ooii] u©i^iSpp^fttf8Ki. 



WW 2003-271 172 
8 

[oo i 2] Sfc, *RilC*4^^i»li, 
10 ft * 9 *«rS*»S*3 > * a - it * *g 

[0 0 13] £fc. *388fc«4n#«y b«W±. ±* 

^*AH<o^^?>tttH?nftJ:sams 

mmx^m^omr^x. ^^l^Bz 
%m^Pi3m-®Lt*mz.z>z.t->t®®t\,x^ 

[0 0 14] at, ±tiSSMm.K&* IBl-UfBlcW 

so sMao^a^-**^*^ 33 ^ ±sagM«i 

[0 0 1 5] c©£5*03j5'yhSWi» ^i6IB«?S 

<oimm<om* m^m^mmnx^mm 
iKo^-cti, ccoiBti^stceii^^^ , '^s i ^* 1 * 

50 £o 



(6) 



[0 0 1 7] ftf, *^«0^»K:33lt5«^ia 

•y mW-O^anVVfa-* A I (artificial intelli 
oence) ^(Dffiffl fc WHITES C fcBtoiTCfcS. * 

[0018101 C*t±^^ ^*«» 20 0 

» ^msm 2 1 o t , #^^fiK3P 2 2 o t -ems.* 

n*„ CCtf, 1 014, ***H»2 i i 

t ^mxm 1 2 g^gi»^«ia«gP2 1 3 

SfiS$5 2 2 014. ffl»£J«aP2 2 1 fc, 

»2 2 2 fc, ***fMW2 23L tt$£lftffi2 2 4 

[0 0 19] mW^2 1 OtCfi^T, ^MJ2 



1U4 X^S^r**^**™**** 1 "^ 518 * 20 
IB(W«TgP2 1 2 So A7J?nftr+XH^7 

^?nTi>6v^Ktt, *ysaa8P2 1 n4, A* 

[0 0 2 0] mtfflff 2 1 2 (4, ^JWJiiiJ oo 

212a, co#ffiSf«Rtf*«^ K ^^ T ' 
©agP2 1 ifr^^nsr^hciiMW 



^ 2003-271 172 
10 

•|5#4«»2 1 

[0 0 2 2] gjS£jK»2 2 0tt-l^ ffl»^fiRSP2 
2 1 (4 ^SB*§^»2 1 4*^^^nft^s2# 

«^gp 2 2 4KW&ti. coimisapz 2 1 ^ 

7>;-teyr-£]cDfi, ^T'OW^-b^f- ^ll 
[00 2 3] £fc, §I«£S$2 2 114, 77V *r-* 



[0 0 2 4] ll1fr-^iS^2 2 214, «*frfB1S8l5 

2(4 7^J^->3>l^^^ yfSE ^ S 
[0 0 2 5] ttft£A« 2 2 4 (4, M*£rtff 221*; 

SiiSS2"l3^«« ! nT 40 p^^^^SS^^LTM 

W 5l#f^»2 2 2l:W5. 
^ o =^5aiigP2 l 2(4. S«SSi#Sf*sa«^2 
(4, «Wf««*«^3B^^*»2 1 4iC«^t-^o 

[0 0 2 1] i^M2 1 r^-trvb^J 



gP2 2 3(C(4, Wit-tf, CV (Consonant, Vowel) 
V C V C V C SPO^T^*^- * ^ IH«S fc 
0 KB^SP2 2 4(4, ffl#T-^Xl4a«5SS«Sr- 
^(cS-3-^T, &g&£3Rttr-**fc^ ^^(-^ 

tal/Analog) ^^7yr#^UX^AlC)S^ 



20 



(7) 

11 

[0 0 2 7] Sl^T, Wi©^^^^^^ 

[0 0 2 8] »:Xf^S 3tCfc^T, WKOb 
[0 0 2 9] &^TXf7^S 4fc*5^T, 

Bftsnrv^s g$iW*T-#<7>? w*.tf±5fibfc 

CO 0 3 0] Xf77°S 5fB, fflftr-^XfiSMsa 

| f _^;^^-^«SW. jWWjttt. g2$ 

CO 0 3 1] SfcXf^S5T?B, tvmK&i^ 
CO 0 3 2] S&EXT'y7S 77U^— >a 

coo33] liicxfv^sem mw?-J?ts 

W±Sfflf3 Lfc £ ? E. *^sa<Dff»fc^ 
t2 0 0^«, fftSKMifSWca* 0 



fiffll 2003-271 172 
12 

: ags nT v ^ g JR«ft7*- * 



^lt, tarn? 



D/AS 
CO 0 3 4] 



*as?-ts. -to, ai 

>a«u set. 7 ^ K A :T£ti~ 

C0 0 3 5] mwtnx&tt^t*® 
[0036] ±a©<fc$^ ^**l**^ 

[0 0 3 7] BTF, lP^PfT^^l8i2 0 0 

A7TT?>-r*^^^ t:L " r r¥ happiness ¥ U*-, 

*j cogp^g«t»»S*«'-^^ nTV?,t(DtLT 
¥happiness¥«, Zn^^Y* 

X} (happiness) (D^mm^X^m % C t*M 

■ct>*t.a^„ sfc, «WK:is&f, ******** 

[0 0 3 B]X^nft^#*OT+XMi> ffffi 
SgS2 11 (SO fcfc^T, (¥happiness¥) 

CO 0 3 9] *fC, r+^hSP^ SS)S«T8P2 1 

S¥*tt fjiJ^.lf@3<o<J:oK:fll^ti5o H3C^TJ; 
il^Tl^WC ^cDg^li'#r-^ 
«?L«¥» (calm) , (anger) , «L» 
(sadness) , tftf (happiness) , ^31* 
t) ^(D^IS-^n ^^-v^^^^WS^^s^^ 7 " 

so co o 4 o] sffiow^iin&tcisB^na^t. 



(8) 



13 



£t5i!ffl9f-Wffl.- _ 

[0 0 4 1] r«MC^ (¥happin 

ess¥) tftt2*V^£fc*> Stf (happiness) fc*H5 

[0 0 4 2] 



^BB 2003-271172 
14 

[0 0 4 6] ca^t^^t- ATDbfcr^rXb 
(¥happiness¥) »3«^f;^ to 
j o»^i:R*t, r<%H1433!U>^too J 

roo4 7] ^c-e, *«©©ft"^ mToafc* 

(VOLUME) 3) ©»^-™*4HS«0«*fc»? 

[0 0 4 8] 
[*2] 



[LABEL] 


[PITCH] 


[VOLUME] 


0 .n 


0 76 


0 100 


807 ne 


4274 47 


807 121 


4269 e. 


6618 106 


4269 101 


9596 .. 




9596 69 



20 



[0 0 4 3] CCSCtSfT, [LABELlte. & 

8 o 7 ^yyn^e. 4 2 6 9-^7;^ "^3 4 6 2it 

y^;KO»BB«IBfi-e**- [PITCH] ^ 

y,v-e©e-y^W«7 BHT^fl'-e*^ 4 2 7 4 f 
olumf.] a. y 7)\,-e<Dmm%mz^ fc t o-e 
tc o^y^fiioo%ott^^ 8 0 7^-y 

7/l/Tttl 2 COiSKLT, £T 

[0 0 4 4]-*. r^gii^tf&^ta. J ©»»fe- 

■P«^jaW2 1 4tcS5>n. MJttf TKo' 5oowa//te 4xx 

k iW/yo ! 2iine. j *%pmmcmm 

% ccx r 5J 09?0 r J 7 ^ ty 

biigu »< serosa, 7nvh©^*tf 
3 0 *fc, ^ r//j a. 7^-feyb^K«o*a 

[0 0 4 5] t<D<fc?KLTiia«tl/£ff^lB^5>J«. 
V^;V-e<Dffl»tt*W»** L fc [VOLUME] h T?3$1S ti 



7T7l*r^ a ^m^ 


^-^ 




LASTWRDACCEHTED 


no 


HEANPITCH 


280 


PITCHVAR 


10 


HAXPITCH 


370 


heandur 


200 


DURVAR 


100 


PR0BACCENT 


0.4 


DEFAULTC0NT0RD 


risi ng 


CONTOURUSTKORD 


Irisi ng 


wm IMF 


|100 



[0 0 4 9] 
[S3] 



30 



m y) ( Arwer) — 






LASTOORDACCEHTED 


no 


HEAMPITCH 


450 


PITCHVAR 


100 


MAXPITCH 


500 


HEANOUR 


150 


DURVAR 


20 


PR0BACCEHT 


0.4 


DEFAULTC0NT0RD 


falling 


C0NT0URLASTW0RD 


falling 


Vftl LJHE 


140 



40 



[0 0 5 0] 
[184] 



50 



(9) 



15 



I .^(sadness) 1 


ll3UL=£ 1 




LASTVORDACCEMTED | 

MEANPITCH 1 

PITCHVAR 

MAXPITCH 

MEANDUR 

DURVAR 

PROBACCENT 

DEFAULTCONTORD 

CONTOURUSTWRD 


nil 

270 

30 

250 

300 

100 

0 

falling 
falling 

m . I 



[0 0 5 1] 
[*5] 



[0 0 5 
CH6] 





■1 






LASTVORDACC ENTED t 




MEANPITCH 2 


joo 


PITCHVAR 5 


>0 


MAXPITCH ' 


m 


MEANWJR 


300 


DURVAR 


150 


PROBACCENT 


0.2 


DEFAULTCONTORD 


rising 


CONTOURLASTWORD 


rising 


IMF 


100 


3 


*7f( happiness) _J 


tt*i 




LASTWORDACCENTED 


t 


MEANPITCH 


400 


PITCHVAR 


100 


MAXPITCH 


600 


MEANOUR 


170 


DURVAR 


50 


PROBACCENT 


0.3 


DEFAULTCONTORD 


rising 


CONTOURLASTWORD 


rising 


vm lit* 


120 



10 



20 



30 



[0 0 5 31 CVZiKLT^tbmMLXiS^rcmm 
[0 0 5 41 ftfrfcJKtt, ^^^^01401880.1^ 

loo 5 5] «*.tf«e«n5*JSc^sn5S«o¥ 



#M 2003-271172 
16 

[0 0 5 6] flttK:, 5Eg«n5#J8C^*ft««« <0 

[0 0 5 7] Sfc, *««0««^OV>Tfc, ft«t«« 
r- 7 >W£ felt 3 VOLUMETliS? ti3 <I £ SW*" * ° 

[00 5 8] S&fc. COf-Wl^f*7n 
yb ^©contour (*») 5 - ^ ^ S ° J 

rrt>% DEFAULTCONTOUR=rislngT*&£*§-aK^ 77 
■fe y b <&J© tf * :PW«*tf ± * 5 * DEFAULTCON 

T0UR= fal l ln B T*5«^t KttKT 0 IS? i: ft 

[00 5 9] CCD^otCjS'lflClSUTS^nrcT-^ 
JB£BaSP2 2 4tcS?»n5. 

[0 0 6 0] ft*s, r^y^- ^a>K*oTt»yf;« 
zic&iT&mwr-zWv?^ unssisuk fa 

[0 O 6 1 ] -tf, l"fc*., j ©a^gM^'-* 

[0 0 6 2] £fc> »^-*©¥fci^HJHtf-ta 
[0 0 6 3] S&fc, r^^faVlC^T^f; 

[0064] c<D&7icLx>^*-*<»m&znrc& 

"[0 0 6 5] ^LT, JJfib/ti^K. ajg^lS8P2 2 
[0 0 6 6] ftft, W±©«W"C»^ 



40 



50 



(10) 



17 



[0 0 6 7] SWfcWfcWfttf, W^BO*^ ^« 

[0 0 6 8] mmzzw^mLfrvrnmrnvcv 

[0 0 6 9] -f&t?^, iioa#'yh81t*B> ®1f* 

mmt^±.^rcmmm2 1 2R01WM152 

- £ R tf g 5SSI#t- 2 © 5 ^ - 2 tfSHSS s n 5 o 
[0 0 7 0] WT, COi^ftn^-y hS«OHWfcL 

o*-y hS»©V7 7 (c&tif • *^^>^A 

[007 1] JM*Wfc tTH 4 Kasf ABBS©a*-y h 
5AW^«i^af**ffl p#,yh ^* 0 ' rtMS 
tik AP^^^»^J^^^* tiiT ^ Sx:/ ^"' r 40 
[0 0 7 2] B4CSti^t. D*'7h8IHi> (* 

2oowaJ3L-«y r- 5 R/L*«^tlT^^nTV> 

[0 0 7 3] coatf^ hSBi*^flH"5B8BsafflS 

m&z® 5 fctticwc^-r. ^w^-'y r- 3 
■mmt. t«3-«io 1 ^ ttnitne-y^tti 0 50 



^12 0 0 3-2 7 1 17 2 
18 

2 k, MMS5a-;l/« 103^53 gE&S^WLT^ 

loo 7 4] £fc ±&mi&-tz%«<»m®3.-v v 

4R/LB, , HWfn^ttl 07^ HBB«n-;l/ 
Mil 0 8 k, ±)Ji!3-ttl0 9i:> fctHlW^*! 1 
Ok HIW3-WI1 1 Ik, WIl^^Wl 12 
k ^IB«a-^« 1 l 3 k, 1 1 4 

ns i 4(4, «a*<o«J*3tr£H 

[007 51 *ft. »^,h21t^^ 
10 4*:, i*#a-;Htt 1 0 5 k, <*^3-« 1 0 6 k 

[0 0 7 6] Sfc, TR*««-r*^ < °W» :a -' ! ' h 

5R/U4, W3-fiil 15k, «t^Wll 
16t HBB«5n-/l/«ll 1 7k, ttfflW ti ? 1 1 
8 k k^Mffi^-v^ttl l 9 k, S«BB»o-^«l 
2 oh i 2 i ««?n%„ *^ffl»*TH4, 
KHfpe-y^«l 1 6fcJfiB8Wa-;H»l 1 7® J* 
H pjft-y MSB 1 cOllW^SitS. Afr©£ 
gp\ 2 1 14 »c«^MSi • ^e**OfifiE*^A/fe 

[°oo77] w±^^m-rntf, a*'7bg»i^ 

L-m, ^3 + 7XZ4-3 + 6X2=32eiJ* 

©□ # .yhgii ^-r 1 1 3 2 s sat iss^ to 

[ o 0 7 8 ] ±5* L tc a o * n * -v h SB 1 ttKr-oag 

2 £^Ti:i,^T«m»cWLTg§5 

flogaT'feSC k*Wt bv\ 
[0 0 7 9] b»BlOWP^f-2»«l**B6 

ICti, CPU (Central Processing Unit) l0,j)R 
AM (Dynamic Random Access Memory) l 1, 777V 
a ROM (Read Only Memory) 1 2, PC (Personal 
Colter) ^F^^7x-X@B13RM 

i:lc*0ffM$nfc3yhn-^i6k, -©Sfi 
hS«l©»)tljSi:bTcDA>v^'J 1 7k*«2tlT 
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10 



20 



ro o 8 o] Sfc, h sett, 

Coupled Device) 2 0 R/Lt *©Cj C D* 

46CDXe-*2 7i:. LED (Light Emitting Diode) 
[0 0 8 ll S8&*K-tV-*2 3R/Ltt, CM 

ft\ to&K-fe^^^ 

,T«Wt«*l*. »tt»W8*^2 3R/LOW*E* 

4R/L p^a^yFSR/L^MS^^^ 
2 9 . RlF#*y* 9 3 0 , ~ 3 0 . tfEjjSh 

too8 3]ftt, cn^ftiiK-b^i s.toiiS 
/L SU-fcvtf 2 4, Kd-b>*2 5. *a*> 

2 6^ X^2 7&O*Wfy>3^«0. ~3 

x _^ 2 9, ~2 9„ ft, 1 

~3i ^rzxybu-^iGnmm.m 
\ 4 «l?n, ;WfU l 7RtfWf»S§2 i 

[0 0 8 4] <=WM 1 4 ft, i:^ y W 
DRAMll^»«« t5 ' JSK? 

a 0 ssi 4ft. cntttic^vfu 1 ? ******** 

Ctl^DRAMl l rtomSffiWKttttl"*. 
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[0 0 8 5] uCD^KbTDRAMl 1 KfcttSnfc 

[0 0 8 6] »X P U 1 Oft, a*-y bSB 1 O* 
PC*-FXn-y M cg*^nfc^^U*-b3 2Xft 

[0 0 8 7] S/c, CPU 10ft. c««±a«OJ:3fc 
{f^SSSSl l^DRAMl 1KW5WS«!«*15» 

<Dffi^Rtfffll**H3-<D=S}!ft*H*fJWTl-S. 

[0 0 8 8] CPU 10ft. 

D R AM 1 1 (^ttt/c»^n^7X,lC»O^Tfe< 

2 ~2 9, fcRftS**^*-* 
[0 0 8 9] CC^CPUlOlt ^Ctt 

D 2 8 «W Xft£M2 ^ 5o 

[0 0 9 0] c<D«fc9KUTilcDa#<y b««n^ 

Tft aBRtfHHOtt^ 
*oo9i] fcc^. con#^Witt. *»* 

, r >aROMl2tc«tlt^> U*'yh»«10 
[0 0 9 2] H7K45^T, f/WX- f7^- W 

■V4 0ft, s.i»^P^9ix©«Ttt)ifcffiiit. ts»«> 

r;WX- F7^^*^*5f/UX- 

[0 0 9 3] *fc, a^^'^-^'^Jg 
50 8,-2 8. !JO^-F9x7IC7HXt5^ 



30 



40 
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. a^y b 4 3 fc, 

[0 0 9 4] T*-3>* • *^x* b 4 7 tt, *7v 
^ h . ^^_i» 4 • V*-y^ 4 9 

5 1tC^n^V7b^7S«^W 
ii 'J *- FK««2nft3* 7 5/ a V7 7 -OM<- 
7* x * b 5V7h«>x7»T?» 

*°0 0 9 5] 5 F* • • Wt50tt.a*f^ 

>y ^.^_M.*7i7x7b4 2<D±kJilc{uBU B 20 

flUaa^^jiyi^KOiKoa*^ bUH 1 o»*Wft 

«li%ti«1-?>V7h^x7^^t8^nT^?»o j 
!"W* 5 0O±tiJiK(4«U ■ -7x7 • 

nfcM*S^cfioVTn*--y bSS l ^t»^£t 
5ftftCV7h^7^^^ , ' lS ' 

nm 8 tc^fo 

"[0 0 9 7] 5F;V">x7«U^501i, H8k* 
pg^affiffl. EKfcW^ fi»«mffl. 

ffl t-j/gyBftffl, #t7ffl, «ffl«Wffl> LED J 
fffflRtlfB4ffl«§iW^-' W 1 -7 7 ft 

[0098] R*BR7 oto^^saa^^x-^e o~ 

6 8 (i, n#r< v * • ' *7*x* M 2<D " 

n#9 b4 3t*t)DRAM*^rt*W«tv 

-wV • a #7 b 4 3(i> m«oilfe««lKJ;oT, 
[0 0 9 9] AM-7>r^7Py/^7t->a-;V oO 
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6 914, ctl^W^-^ 6 °~ 6 8 r ^ 4 

i/ 3 > • W-V4 1 tcW77T?)o 
[0100]7 ^^ a y^5l« B9ic 

fcttVfcrA' 8 4 © 50fflt7a-W^M?ti7^ 

5 [°0 10 1] »r>V7^77'J 8 OfcHu 0 1 otc 
jS? J: 3 (<: . r/WT'J SB '>* < ft -3 , 

[0 1 0 2] UT, cnbtl^rVH^ ***** 
&-SB*Htf«iibfc t tft ^ '^ lC S!7^J5^ 

T [o°i 03] ftfc, c<Dmmmm<D^ mm? 
Mt. ^nm^t^mtLx. 01 n^-rj 

(ttSO NODE., -NODE, ^ 
flSKOHOy-FNODE. -NODE,. 
&/-KNODE,, -NODE. tP»it57 7 

tic -arc, c»LT*n*n^*nfci» 
[0104] attttfc, ^T»^r7W4, ^en^nga 

cn^y-KNODEo -NO 

de„ sfcBi 2K*-r*^*tt«a»*9 0 ** tT 

V [0°105] C«*li»9 07tt, * <0 ^"'! N ° 

deo -node,, ic^rmmtrzxn^y 
v mm*) # rW]K7W ^'EfS^ 

K^n, ^(OjlS^ftKlO^TOS c.ft5*ff*\r r - 
[0 10 6] tfc^T, 012«ttWj9O7* 

all) j t^mmBmi^^tittm^ 
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SW*«fcfcfcfc5*&ft3*©#-'' M5 r * t? (SlZ 

E ) j ro^p»ioooj ©KH-essci:^, rfe*^* 

*til (OBSTACLE) J fc^5S*BS*tf4*.&ftfc*£ 

re* (distance) j ^ ro^&iooj ©i&H-e&S££ 

[ 010 7] ift, c©/- FN ODE, oo THi, ■*& 

? nfc&fws&tf io 

^ UltfA'S 3t»»?nft W (Joy) J . 

lis (Surprise) J Xli HB^* (Sadness) j ©M 

t c (i ffi©/-F^^-r?.^i:^-et?»<t^^^^^^ 

C o l o 8 ] £ ft, m«« 9 0Ttt> Hfi© / - F 

<s<owmm ©wtfews m&ft/-Fj ofTtt 

O/-FN0DE. -NODE,, fr&MTefS * /- F 

r^-^^j Rtf r^-^flDKHJ ©9"Jt«:a5^«tvft^ 20 
T^ftAloft t * Sffi©S/- F N 0 D 

e o -node,, ^vmmtf m<oy-v^<om 
mm\ cDfflrt©»fS-rs©mt^tx^nfa5E^n, ^© 

y-FNODEo ~NODE. («:■»* SBfctttfJ'*"'* 

sfT»^ rffi©/-F^s^«l*J ©wcfcits rm 
<os&it*j ©wcfcits&tT©^^* i 0 0 

[%] tftoTl/^. 

[0 10 9] LfttfoT, HI 2©«IM»«9 0^ 
?W /-FNODE,. THi, r*-;l/*« 30 

tH (BALL) J L, ^©iP— H'© ("SIZE C*C^ 

s) j # rofrfciootu ©rea^sfcv^g^*^ 
4x.&nfc*^K». r 3 o [%] j ©«*-e r / — f n 

ODE,. (node 120) j *©t$ TA 

CT 1 ON 1J ©tftbAWSttSCilfc&So 

[oiioi ^iffj^r;H±, *n*ft£©<fc3*tt* 
s^gottTia^nfty-FNODEo ~ no 
d e n f^m^m^^hxm^n't^ Mi 

tfij A & nft t SE ft H C WfS-T ?>/ — FNODE o ~ 40 
NODE,, OttlKW**** W LT**WE*©*T*>* 

[oi i i] mv^-ffifhw®^*-' 18 1 ^ n 
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t^goa^vH 0-XF, ffl3V>Ft^% ) * 
[0 112] S=ft, ffii««s*^*-^ 8 < Tfi) ^ 

Lf:c^m^i^8 2, ««*7*^8 3&t>* 
[0 113] -*f, m->^-^8 2B> ^^I^ 

PS(0 ^ rnp^nftj * rjn-cenftj ftt\ ffiffl 

^^©iltAHttLT^tft^©^^^^^ 
[0 114] ^LT, 2(4, C©!8» 

-c mn^nft o^nft) j fc*fc«*©tT»©«S 
«**ttTS-e\ r«T^nft nfc) j fcSfc- 

[0 115] ffitff, «fl^8 3B, mo- (Jo 
Y) j r*U» (Sadness) J , TO (Anger) J , 

(Surprise) j , « (Disgust) j Rtf !"» 
n (Fear) j ^H;6O0flSil"V>t, 
^f,©^^-r^7^-^W#LTV>^>o *L 

6 9A>^f»w rnn^nftj atf rareBftfcj ft 

l/3^©»ft^^S^^T)Si»JWlcH«T-r^o 
[0 116] ««*^8 3(i, 

ingjga ^©t^©P*-v Fggi©iTi&t, M@S 

if? tr & o«a«pia t ft Hk:at3v^Tmso«w*e 

«t 0 WW ^ nS t * ©^©ffi«J©«*^ a e 
[t] , Ii : ri©^'»^ ; ^ ;<_ ^ tt;&E [tK * 

x worn m m% * - * « E [ \ + „ 

[t] tH^^^S^^ tLT ^ £0tSi,]CD;W ^~^ ffl 
[0 117] 
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ro 1 1 8] *33. ai^**^*^^-***? 
^OtilAE [t] |CH«>8«OWi*^**J* 

[t] ranT^tifcJ fci^fcto 

[t] ic^fcK**^*-**^*" 3 *^ 50 „ t 
[0 ii9] HJW^*wy/Mt 

y- a _, W 8fr&©»»fc^ o^«>5ffft©7-f-b 

o fctT ft E =fc t) « 5 1 1 ^ f; *1 

,y a _, w 8 ^6©ii)jjii. ±$bf^f?^--* 8 

to 12 0] ftfc, fflMeS^-f-^-^tt; ffK 
[0 12 1] -tf, *^r;V8 4 1*. niSltfc (exer* 



20 



30 



else) J (affection) J , (aPP etit 

e) j m T»«ffc (curiosity) J <DSWC&&b*:4 

[0 12 2] RfrWttt, ***^8 41* « 
&j rgtftSXJ &c>* r&ff&J icot^Tli- feWfa 

[k] he*****^^*©***©'^ 

[0 12 3] 
[»2] 



I [ k + i]-iW+ kixAI W 



. • • (2) 



[0 12 4] ft*, BWSSRtfW**^^^^^ 
v * a-/W 8 » e. ©aw* 2 ^ 

y ; ,I^y a -;W8^©»^ ^ 
*_2f|©2i*AI [k] 

^qT 25 % ? ft*. **«0«»CJ3^Ttt, *1«»R 

nT©3<, 



40 



50 



[0 12 6]-*, 5K*-**7-W*5 0©W* 

^7 9©M£t5i^Wt^a-;V7 1~7 7 
[0 12 7] ^LTcn^Wt^^"^ 7 
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^CD^Pf y,^~<- • . . 

^ M 2 , V • p#„ b 4 3Rtf6«H@ 

ttLEDtw^m-r*- 

[0 12 8] co*aKLTnjp«y HSH«< t*Eb 
[0 12 9] cnzwm-fvVvUt. 0*7 b£ io 

W MM** CD-ROM. MO. CD-R. DVD) 
Sft***fitiS. S»K*^ «^«> 

[0 1 3 0] cn^OSW^^7Ali< #ffl<W^ 

£ Stu W«X»i«««8KK: ioTal^gfl kfc 
[0 1 3 1] W±0*5K«««^ n *' J ' 

r-^%)Mfi-rao ctnc*0a#'y bSBtcfc^T, 

H 6 t^-i-* e-* 2 7 * 6 *«asiff& ^ n*3asi 

[0 13 2] fcfc, ^WttJ^bfc^fltl^tR^*^ 
K ^Ar^f^^»^ n ^ tam ^*^ Xtt 
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[0 13 41-T, ±SBE*#afcl*. 

ut. m*. B»**Mio««xtt*r ^ * ***** 

% i 3 5] iicio^^^^SRtfSBa. 

^_ 2 6 v #ij * 6 ^ * p. tv fclt ffiXli ±ad-r 

V MHJBX«*K^^Ttt, Si* ©f hin***^ 



ate swtw***^*^ irar-***** 

^ft^L tntiS, iOAM^ 

[0 13 6] *lt. ±dit 
it * 5 as^iiwa* a y e ^ - * « * * 

[o 13 7] iioid^^^RtfEfiMSfrtin 
[0 13 8] *%Wl£ff50* , 5' bSB«. «fa 

? tew 

[oi3 9] ±32SS&mz&* m-A^n 

»a?i<D g iss*^r - * jb<E*s nx * o . tgs s H§a 
^ a ^® { ± . tmmmm<D s ssmtr- * ^ 
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[0140] c<D^*a*-; v»u 

^_ * ^ p, , tM * if 7*iV/©«*««iwaxe ±§2 
r * x mc ii*^s nfc * yoflwafc <fc t ^ * nfc 

[02] mpsmrnvWiif*®.®?^*-^- 

\- "C 3d ^> 

[0 3 ] R£j*&ja8«fc:*tf * sw^« oW1 
[04] *^MS©»*Kfc»S°*^ hSBO^m«tfia 

[05] pan#-y mm^mmm^Tii^m^K 

[0 1] 



10 



20 
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[06] nuxv v^nm<ommmmtf^^-n 

[07] |n#? hgi©V7b^x7»^n 
[08] PD,f'vhgl©V7^x7W^P5. 

[0 1 0] 7^jy->a> ' U^-VOfT**^^'*' 
[011] |SlD#-yhSS^fill^SO/cfeOltfg^^ 

[01 2] £Pgl«*-b-^>«^-^ CfflmSn 

cpu.m «*« 

2 7 8 0 flttt^ 8 3 8th* 

200 210 HBiaaas, z 

l i *?jtm*, 2 1 2 mtswrn 213 g ^ 

-^figgp, 22 1 SM»£l» 2 2 2»#7— *** 
gp, 2 2 3 HS^SI*^ 2 2 4 

[02] 



200 




C ■» J 

7*xTx* t-51 



X 



X 



X 



I 



— T~ 



S5 



r 



C »7 J 



[011] 
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[0 7] 



"4T 




, , ; — — r I □rfx-f'J 3 • V'A • 



-41 
'40 



[08] 




[09] 



«2 



53 



I 



la^J 
i V Jl S £J 

1W*XK\ inWIM /»«»« 



[010] 



60 




81 

L 

ffft«* 

pan 

• *J5ffl 
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m*M 2 0 0 3 - 2 7 1 1 7 2 



m 1 2] 



r*xi» 100 



BAIL 



SIZE. 



0.1000 



PAT 
HTT 
MOTION 
OgTAOE 



CHSTAWE 

JOT 
SURPRISE 
SADNESS 



0.100. 
50.100 
50.1Q0_ 
50.1 00_ 



»120 



actio*! 

$0% 



nodglgj 



achwu 



40% 

20% 



nodjlOOO 



MOVE BACK 



> 600 



, ACTION 4 



50% 

100%_ 



90 



P , f-73-K (##) 
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